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OUR BOOK SHELF. 

In Starry Realms, By Sir Robert S. Ball, D.Sc., 

LL.D., F.R.S. (London: Isbister and Co., 1892.) 

This is another striking example of Sir Robert Ball’s 
skill in popularizing the most fascinating of the sciences. 
Though the same story has been to a large extent told by 
him before, there are several new features which prevent 
the least suspicion of staleness. The author is perhaps 
most interesting in his homely illustrations of astrono¬ 
mical dimensions. Among these are the disc of the 
moon projected on the map of Europe, and three lunar 
craters similarly compared with the map of England. 
The history of a falling star, as told by a particularly 
intelligent meteorite, is also worth special notice. 

The two final chapters consist of “ An Astronomer’s 
Thoughts about Krakatoa,” and “ Darwinism in its Re¬ 
lation to other Branches of Science.” The former is a 
popular account of the Report of the Krakatoa Com¬ 
mittee of the Royal Society. The moral of the last 
chapter is that the scientific method of Darwin is closely 
related to that employed in astronomy. “Astronomers 
were the first evolutionists : they had sketched out a 
majestic scheme of evolution for the whole solar system, 
and now they are rejoiced to find that the great doctrine 
of Evolution has received an extension to the whole 
domain of organic life by the splendid genius of Darwin” 
(p. 349). We can confidently recommend the book to all 
classes of readers. Those who are already familiar with 
the subject will find much to delight them. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

Basset’s Physical Optics. 

X DESIRE to make a few remarks on Prof. Schuster’s review 
of my treatise on physical optics. 

The sentence in the preface to which he refers is not perhaps 
very happily arranged, and might be amended as follows — 

“ I have a profound distrust of arguments based upon vague 
and obscure general reasoning instead of upon rigorous mathe¬ 
matical analysis. ” This, however, is a small matter; what I 
wished to protest against was, the practice which has crept into 
more than one recent work, of slurring over an investigation by 
means of a page or two of general talk, instead of writing out a 
careful mathematical demonstration ; or at any rate making a 
serious attempt to grapple with mathematical difficulties, and 
trying to arrive at a definite result. 

I fully admit, that when a subject is in a state of growth it 
is often impossible to dispense with hypothesis. But whenever 
this is necessary, the hypothesis should be expressed in clear and 
definite language ; the evidence and arguments for and against 
the hypothesis should be properly marshalled and discussed ; 
the reader should be plainly informed that the proposition 
which forms the basis of the investigation is a hypothesis and 
not an established fact, and that consequently further research 
may show that the hypothesis must either be abandoned or 
modified. When an investigation is conducted on these lines, 
all obscurity and vagueness will be avoided ; for the reader will 
be thereby enabled to clearly understand the exact nature of the 
assumptions which are made, and will be able to discriminate 
between those portions of the investigation which consist of 
hypothesis, a.nd those which constitute results deduced from 
hypothesis by the aid of mathematical analysis. 

The dangerous character of arguments based upon general 
reasoning is well illustrated by the theory of the deformation of 
thin elastic plates and shells. When a thin shell is deformed by 
means of bodily forces, and stresses applied to its edges, the 
effect produced is extension, change of curvature, and torsion ; 
and it might be argued from this, that the' potential energy due 
to deformation is a homogeneous quadratic function of the 
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quantities by which extension, change of curvature, and torsion 
are specified. But if the expressions for the potential energy of 
a cylindrical or of a spherical shell be examined (Phil. Trans. 
1890, pp. 443, 467), it will be found that they contain certain 
terms which involve the differential coefficients of quantities by 
which extension is specified. 

With regard to the concluding portion of the review, I must 
point out that one of the difficulties with which the author of an 
advanced treatise is confronted is where to draw the line. Upon 
this subject there is necessarily 100m for a wide difference of 
opinion. As my object was to write a book on physical optics, 
I considered that the reader might properly be expected to 
obtain his information respecting the various theories of the 
electromagnetic field, from the treatises and original memoirs on 
that subject ; and for that reason I abstained from discussing 
purely electromagnetic theories, further than was necessary for 
the explanation of optical phenomena. A. B, Basset. 

July 25. 


Causes of the Deformation of the Earth’s Crust. 

The communication from E. Reyer in Nature of July 7 
(p. 224) “On the Causes of the Deformation of the Earth’s 
Crust” is interesting from several points of view. It is an 
indication that the theory which looks upon mountain ranges as 
the effects of the earth’s contraction does not satisfy the condi¬ 
tions of the geologist. 

It is welcome to me individually as in the main accepting the 
principles of which I happen to be the exponent, and have sys¬ 
tematized in the “Origin of Mountain Ranges,” published in 
1886. It is, however, the addition to this theory explaining 
the folding of strata by what Mr. Reyer aptly calls “gliding” 
that calls for examination. It is shown very clearly by experi¬ 
ment and otherwise that under certain conditions strata, when 
they reach a certain degree of inclination on the flanks of a 
mountain chain during elevation, must glide downwards by 
gravitation and produce folds and disturbances towards the low¬ 
lands. We have only to consider the effects of land-slides 
such as occur in the chalk districts in the south of England, and 
their effects on the shore deposits, to admit the truth of this. 
This aspect of the problem, though always present, has grown 
on me since my work was published, and I have little doubt 
that the “foot-hills” usually formed of the newer strata which 
flank most great mountain ranges are to a considerable extent 
due to gravitation and “gliding.” I may point to the foot-hills 
of the Canadian Rockies and of the Himalayas as illustrations. 
The cases of folded lying upon undisturbed strata mentioned by 
Reyer are, as he clearly shows, explanatory on this view, but 
not hy general contraction. 

There are no doubt other effects traceable to the gravitation of 
masses of the earth’s crust during elevation such as the lateral 
spreading of the plastic cores of mountain ranges in fan-like 
form, and the consequent shouldering of the strata on either 
side intensifying the effects of the folding of the strata by thermal 
expansion, as explained in the “Origin of Mountain Ranges.” 

I cannot, however, follow Mr. Reyer if he considers “gliding” 
an explanation of all folding. I am not sure that this is his 
meaning, though the last paragraph would seem to bear such an 
interpretation. It seems obvious to me, to mention only one of 
numerous examples, viz., the folds of Jurassic strata caught up 
in the gneiss of the Central Alps, as shown in Heim’s section, 
reproduced in “ Prestwich’s Geology,” and in plate xiv., 
“Origin of Mountain Ranges.” 

While looking upon “gliding” as only a partial explanation 
of folding, I welcome Mr. Reyer’s fresh and vigorous treatment 
of the important problem of the causes of the deformation of the 
earth’s crust. It is evidence that geologists and physicists are now 
allowing their minds to play freely round the subject of theorogenic 
changes of the earth’s crust, and of the growth of philosophical 
conceptions on the geological evolution of our planet. 

Park Corner, Blundellsands, T. Mellard Reade. 

July 11. 

An Obvious Demonstration of the 47th Proposition 
of Euclid. 

Some years ago in trying for a simpler demonstration of 
this theorem I worked out the following. Its extreme sim¬ 
plicity suggested that it could scarcely be original; but as some 
years have elapsed, and as none of my friends have seen it else- 
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where, I send it to you as possibly of interest to some and per¬ 
haps of use where practical geometry is being taught. It is 
evident that the two larger squares are equal, the side of each 
being equal to the sum of the sides AB, AC of the triangle ABC. 
It is also clear that the four triangles marked <c a ” are equal to 



one another. Again, the four triangles marked “ b” are equal 
to one another, and to the four triangles marked “a.” 

Hence taking four times the triangle “a” from one of the 
large squares and four times triangle u b ” from the other, there 
remain in the one case the square on BC, and in the other case 
the squares on AB and AC, and these remainders are equal. 
Therefore the square on the hypothenuse is equal to the sum of 
the squares on the other two sides. 

A. J. Bickerton. 

Canterbury College, New Zealand University, 

June 15. 

[The principle of the above solution is not new. A proof, by 
dissection, depending on it is given in several text-books. The 
novelty of it consists in the position of the squares by means of 
which the truth of the property is seen in one figure.] 


Musical Sand. Lava in the Bournemouth Drift. 

In reference to the note in Nature {July 21) respecting musical 
sand in Australia, permit me to say that the subject has long 
since received attention there. I am away from references at 
present, but I should think it must be over two years since 
Mr. Sidney Olliff kindly sent me samples from Botany Bay. 
The samples sent were enclosed in small canvas bags, and, 
though there was probably not more than half-an-ounce of 
each, they were very musical on reaching me. For purity and 
musical effect, the Botany Bay samples were more like the Eigg 
sand than any other kinds I had previously examined. 

During the last five years I have been collecting the various 
kinds of rock found in the Bournemouth high-level gravels (Cod- 
rington). A section has lately been exposed at the head of 
Alum Chine. Here a bed of angular and sub-angular flint 
gravel 5 ft. (varying) in thickness rests on the Bagshots, and is 
covered by sand, humus, and peat. At the base of the gravel 
bed I disinterred (on the 17th inst.) a small piece of vesicular 
lava, much decomposed in places, but retaining more than suffi¬ 
cient of its original structure for purposes of identification. 

The specimen will be sliced for the microscope ; in the 
meantime I draw attention to it because it is, to my knowledge, 
the first specimen of vesicular lava that has been found in these 
gravels, Cecil Carus-Wilson. 

Oxford, July 27. 


The Flora and Fauna of Bromley. 

The Bromley Naturalists’ Society have recently appointed a 
Special Committee to draw up lists of the flora and fauna of 
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the Bromley Union District. This district comprises the 
parishes of Beckenham, Bromley, Chelsfield, Chislehurst, Cud- 
ham, Down, Farnborough, Foots Cray, Hayes, Keston, Knock- 
holt, Mottingham, North Cray, Orpington, St. Mary Cray, St. 
Paul’s Cray, and West Wickham. 

I am desired to ask you to allow me to state that the Special 
Committee will be glad to receive from your readers any infor¬ 
mation which in their opinion might be of service to the Com¬ 
mittee. J. French. 

Hon. Sec. Special Committee. 

99, Widmore-road, Bromley, Kent, July 27. 


THE BRITISH ASSOCIATION. 

Edinburgh. 

An Edinburgh meeting of the British Association 
seems almost a home meeting. At every turn we are 
reminded of some of those who bore their part in found¬ 
ing and building up the Parliament of Science. Sir 
David Brewster meets us in the University quadrangle. 
The chair now set apart for the President of Section A 
was occupied for many years by James David Forbes, 
while for one brief year Natural History in Edinburgh 
was identified with Edward Forbes, to whom the Asso¬ 
ciation owes, among many greater things, the evolution of 
the Red Lion. Viewed through the vista of years, the in¬ 
tellectual life of Edinburgh seems to have been marked 
by the combination of the love of science and letters 
with the full enjoyment of social intercourse, and we have 
before us such evidence of the persistence of this trait as 
bodes well for the success of the meeting. 

The reception rooms are in keeping with the dignity 
of the Association, and afford every facility for the trans¬ 
action of business. The programme of local arrange¬ 
ments which has been put in the hands of members 
indicates ample variety of occupation for hours of leisure. 
This pamphlet is of convenient size and easy of refer¬ 
ence. In one point of detail it is worthy of remark ; 
its maps do not require to be unfolded ; these are two, 
one showing clearly, although on a small scale, Edinburgh 
and its suburbs, and the other giving, on a large scale, 
the part of the city which will be most frequently 
traversed by visitors. The Excursion Handbook has 
evidently been compiled with much care, and it will 
prove an interesting and artistic souvenir of the 
meeting. 

Sir Archibald Geikie, the President of the Association, 
was President of the Geological section at the 1871 Edin¬ 
burgh meeting. His address, suggested by the centenary 
of Hutton’s “ Theory of the Earth,” deals with a subject 
in which Scottish geologists have ever been well to the 
front. The last decade of geological work in Scotland has 
done much to unlock the secrets of rock structure, and 
there could be no more fit exponent of the results than 
the president. 

In the section programmes we hear promise of many 
welcome papers and several important discussions ; in 
Section A, on Monday, the question of a National 
Physical Laboratory will be dealt with ; while Tuesday 
will be devoted to a discussion on electrical units, in this 
Prof, von Helmholtz is expected to take part; Section B 
and D will consider bacteriology, with special reference 
to Brewing; Section D, “ Fisheries ” ; Section F, “ Old 
Age Pensions.” In Section C, the feature of the meeting 
is likely to be the review of recent work in the geology of 
Scotland, and the presence of a considerable number of 
foreign geologists is sure to lead to interesting dis¬ 
cussions. The Prince of Monaco will give in Section E 
the results of his observations on ocean currents. Sec¬ 
tion G will this year devote some attention to the subject 
on which there is much difference of opinion, the educa¬ 
tion of engineers. 
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